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(57) Abstract 

Devices, such as FAX machines (201, 207). which are intended to communicate with each other over point-to-point dial-up (U. 
telephone) communication netwoite and, thus, do not affix electronic addresses to their message content, can be made to successfully 
communicate with addressable electronic mailboxes, such as those common on The Internet, by interfacing wife an intemet/FAX server 
(203, 205) which determines an appropriate network address and repackages the communication for a packet^tching canmuntcation 
network. The electronic address can be derived directly from infonnaticm specified ton die transmitting FAX station including: machine- 
readable graphics (cg^ barcodes or OCR text) embedded widun the FAX content. DTMF keypad tones, a digital FAX ID field ornew 
digital hiformation field; or indirectly by table-took*ap hased on data hxOuding: the DID. caller ID, FAX ID field. In particular, when an 
EMail message is delivered ton the totemet to a FAX, via such an faitemet^AX server, a redim coversheet can be provkled which win 
automatically nmte any return FAX to the original EMail box. 
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A METHOD FOR UTILIZING 
POINT-TO-POINT COMMUNICATION DEVICES 
5 INCLUDING FAX MACHINES 

AS BI-DIRECTIONAL INTERNET TERMINALS 

« 

TECHMCAL FIELD 

10 Hie instant invention telaies to a class of mediods, tedudqucs and systems for pennitting the utilization of 

point-to-point comrmimcation devices, such as FAX madiines, as bi-directionai internet terminals. This will permit 
the large installed base of standard (and advanced, conqniterized, or server) FAX tnarhwi»« to be integrated into 
"The Internet" (or shnilar oomnmnications netwotks) as terminals for both infoimation reception and transmission. 
Inventor refers to such service as "INTERFAX^**. 

15 

BACKaROUND AKD raiOR AVT 
There has come to be (m North America ipedficaify and, more generalfy« worldw^ 
comnmnicadons networks. These msy^ in fict, share the same phyacal Uses ki many cases, but are more dearly 
distinct based on die ^pe of "terminals" and connection mediods utilized. 
20 The first is die £uniliar "tdqihone" nowork — local, long distance, and inteniatianal. Here the type of 

"termmals" are primarily simple voice tdq^iones, FAX madrines and, ocrasronally, video- or picturcjrtioDes. Tlie 
duuscterization of diese terminals, and die connection inediod used, is tim the ters^ 

transducers (for voice or image) and are conuected pomt-to-point for what is usually a dedicated and short term 
"conversation' on a *dial-q>" baas. The crucial aqiect here Is tiiat the hifbrmation gets to where it is got^ 

25 of the specific and dedicated naoire of die connecticm. That is, a particular phone/FAX at one location or phone 
number, is counccted to asodier by creating a point-to-point connection to anodier particular location or phone 
number. Tlie information gets to vliere it is gomg because diat is the only place for ibt information to go — over 
the sni^ ru a hlkhff d c omi ffr rion R should be diat pairs of amqiniers inay also "co nve i se " over such po 
point connections via modeins; aldiou^, unlike die odier "tetmmate" desc 

30 aqubilities, c ompme ra may also comrnnnlcatft over die network type described directly below. 
The seccmd type of dectrcmic comniimication nenmrk is a inessage or pac^ 
conspicuous of tiiese bdng "The Inteniet*'.' [Ihrougbout dus document references made to "The Internet* or 
f "internet" may be conadered to ^ly to any similar data networiL Similarly, diroughout this documeiu references 
made to mteraet or EKfafl accounts may be considered to apply to any dmilar account, location or "mail-box" even 

35 if not strictiy on The Internet, for exanq)le: accounts located at oi^line services such as America On Line or 
Gmqmserve; accouiits on bulletin board services; or acoouiits on large computer laboratories, 
nulitary or government agencies, or businesses.] Hie difference is tiiat messages, or message parts, conqirise, in 
addition to message content, a header or other section diat constitutes a desthiation address or routing information. 
Thus, a large number of computers may anmmmicate widi each odier over a large (or distributed) shared connection 
" 40 networkwidioutreqttiringiridividnd"wires*, or sqarate connecti o ns, between each pa^ That is, since 

the message packets have rooting or addressing information incorporated into them, many such packets may travd 
down die same section of "wire" with rK> confusion. Rooting capabilities are bcorporated into the network that direct 
die packets over die network to the appropriate destination, based on the packet address. While computers may be 
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programmed to tepaiate ihdr c om tT m n ir at i fms into packets, and wrap diem in the qjpropriatc •proiocor including 
addressing informadan, telephones and FAXs may not, in general, do so. 

Tfaas» the purpose of diis invention is to permit die use of terminals, such as FAX machines, intfndgd for 
poim-to-poim dial-up commnnication, to be utilized as reception and/or transmission terminals on a parfcyy switchixig- 
type network such as The Internet. 

It should be ix)ted that it is possible that some large poim-to-poim communication networks, at internal 
levels, may actually be implemmt ed as packet switching networks. For cxanqjlc, once voice data arrives from a 
'"point" to the local exchange it may be digitized and "packedzed" to be transmitted over a network in a packet 
switdiing manner, Atdie desdnationexdiangedie packm would then be reassembled, converted back to analog and 
delivered to die reception '^im". As ^ as dus mvention is concerned, diis changes nodung. As far as die users 
at each end of the network are concerned, die connection is poim-to-point widi no addressmg available other than 
to dial a particular user's telephone number. 

Specifically, widi regard to FAXs, it has been noted fm The Whole Internet User's Guide ^ Catalog — 
SeamdEdMonbyBAl^TmsbjBd^ 
mtegradon of FAX and Internet technologies, diat: 'Ifae tecfanologtt^ 
would anti(^Mtc ... am5rater people have viewed FAX as a lesser serv^ 

readable, merdymadune-transfcrable and -di^yable... What*sdieie is not text, but a picture of die page". Tinas, 
FAX and ccnxqxiter networks "have merged [only] to a limited extent" . Routable m die outgomg direction only, it 
is possible to ^iake a file ... and send it via a modem to a FAX*. To do diat via die Internet *you have to create a 
really strange email address diat contams die destination FAX machme's phone number. For exanq)le, say you 
wanted to send a FAX to Ed Krol, whose FAX phone number is 1-217-555-1234. You would send an cmafl to die 
foliowmg address: 

remote .prJjitar. Bd.Krol/1120.DCli©12175551234 . iddd. tpc . iat 



The Mailbox (die part to die left of die @) always starts widi remote .printer. After 

remote .priAter you can put some text diat wiU be printed on die FAX'S cover sheets No matter «4iat die 

address looks tike, die body of die mail message is just a normal email message. The test of die message is printed 

on die lec^iient's FAX machhie." 
30 As Qsedberdn, die term "inadune-readabte'gr^ihic is used b die sense as us^ Krol; l.e., 

machine-inteUigible, diat is widi contem hi a form c^le of being understood by die machine, luit ^merely 

machine-transferable and -displayable*. 

SpcdficaUy. widi regard to FAX on The Internet, die problem is diat vMc diere is (spotty, unreliable, 

volunteer-mediatBd, as of tins dale) outgoing service, to deliver EMail messages to a FAX m«^in*> located at a dial- 
35 up telephone number, tiiere is no way at all for die receiver of diat FAX to re^wnd in kuid. This deficiency is 

addressed below; and, its elimination pennits a number of novel and useful services to be provided. 

THE INVENTffON IN 1^^^ 
As described above, it is possible for an EMail accoum holder on The Internet (or similar participant on 
a packet switching network) to send a file (text or image) to a FAX madune attached to a particular Ime (phone 
nuniber)onapoint'to-pofaitc ommtmicarion snetworic. Thisisdoneby qie^^ that inCTrrporates (or, 

ilternately faicorporation in die message contem would be possible) die pou^ 

in turn, is translated or mapped to the address of a FAX server computer on the packet switching network. Thus, 
die message is nsuted to a server on die packet switchmg network wfaidi also has die ab^ 
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point-to-point network; e.g., tiirough the use of an installed FAX/Modem (or PC/FAX) card. The message text 
content is converted to a FAX image (or image content incorporated directly) and delivered over die phone in the 
usual FAX manner. 

Tlie problem, then« is that the recipient of the FAX cannot respond in kind. There is currently no way for 
the intemet/FAX server to determine the required return routing information (e.g., an EMail address) from 
information provided by the recipient, or recipient's FAX machine. Various embodiments of the instant invemion 
will overcome this limitation: with some ambiguity, or definitively; for ''remm* FAXs only, or for 'initiated" FAXs 
as well. 

yp^ciKic;: embodiments 

First, a flawed embodimem may be in^lemented widi no modification of delivered messages by the FAX 
server. In this case, (remm) routing information is d e du c ed from tbt phone immber called lyy, and/or from, the 
returning FAX machine. 

In one case the redpicm is directed On the received cover sheet instructions) to call a particular phone 
number that is associated with only one (or a limited number of) acconnt(s). This may work well when a server is 
dedicated to one, or a relatively few, account(s). However, in general, the server will be delivering messages for 
a large number of internet users con^iared to the mnnber of lines or phone numbers it has associated with it. 
Nevertheless, identificadon of die number called by fte FAX retummg (or initiating) a call may be used by sensing 
it widi DID (direa-inward-dial) technology. 

A mote practical embodnnent would have recipients respood by calling one (or a small number of) phone 
number(s) incoming to the FAX server, and to then be directed to also enter (dial) an "extension" number tiiat 
idexitifies the aocoum (or even the specific communication) bemg responded to, or acoottm bd^ 
communication (i-c, not a "reply"). Hie problem with this embodunem is that, snce the extension needs to be 
entered, automatic FA)Qng may not be posdble — a human oprnxor may need to enter the extension when 
prompted. 

In a tiiird, related, embodunent tiie account identification, specific communication number identification, 
or routing information would be imbedded in die FAX ID field tiiat is normally reserved to identify die sender. 
There are two problems with tins embodiment, liowever. Erst, programming this field is usually a cumbersome 
process; done once, n^ien the FAX machinf is installed. Having to re-program the FAX before each transmission 
would, likely, bean unreastmableoveifaead However, providmg a convenient mechanism for doing this would be 
pan of dse mstant invention and may take die form of: easier entry via fiiller keyboard cm a standard FAX machine; 
storing a "directory" of entries to be loaded into the ID field witii a few keystrokes on a standard FAX machine; 
providing software to control the ID field used by a PC-FAX board (installed in a single ma^tiw* or on a FAX 
server) from the keyboard or a stored directory. Second, as per FCC regulations, the ID field is supposed to idmtify 
the sender, not die redpient 

Whether entirely practical or not, these diree embodiments have in common that the sending (remming) 
FAX machine provides to the internet server some indication of the internet account requested. Alternately, the 
identification is of a specific communication delivered earlier and, thus, the server may consult its records to 
determine the internet account that ixutiated die communication being responded to. 

A second class of embodiments, instead, identifies the currem sender (and, tiius, presumably, the prior 
recipient) and, again, the server may consult its records to determine the internet accoum diat initiated the 
communicaticm being reqxmded to. In one variation the sending FAX machine will be identified from the ID field 
supplied by the FAX machine; in anodier, the semfing madtine wiU be identified by "caller ID" information tiqiplied 
by die phone conqnny wfaidi identifies (}n some cases) die number of die par^ G.e. • the FAX madiine) making the 
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call. 

The problem with both these embodiments is the ambiguity involved with identiiying the FAX machine 
rather than the actual rBcq)icnt or sender. Particularly in large organizations, several rcdpicms may share the same 
FAX madixDe; dmilariy, several individuals widi accounts on The Internet may send FAXs to the same mdividuaJ 
5 using ±c same FAX m adun e . Thus, when a renim FAX comes in, even if it can be identified as coming from a 
particular FAX machine fi.e. , from a particular phone number or witii a particular ID field) it may not be certain 
to whom die transmission should be returned to. 

This problem may be partially ovcnxmxe by identifymg and combm 
to a limited extent at least, mnhq)lc recq)ients ai the same FAX may be separately Idcmified. In particular, if the 

10 FAX server has N phone numbers under vliidi it may recdvcFA)^ 

number (FAX machme) that die FAX server deliven FAXs to, it may distinguish 19 to N separate accounts (or 
transmissions) to be responded to. For exasqile, at each separate FAX machine: ledpiems being delivered FAXs 
frtmi a first account are told (via j nstrt ic ti n n on die ddivered cover dieet) to respond to phone number A; recipients 
bemg delivered FAXs from a second account are told (via instiuction on die delivered cover sheet) to respond to 

15 phone number B; etc. This procedure may be carried cm for as many (say M. 

as die server delivers to. In diis way as many as N x M pairs of DID and caller ID pairs may be identified for 
delivery to particular EKfaO accounts. In particular. If one EMaO account user causes to have ddiveted FAXs to 
several different persons at a ungle FAX madiine , cadi recipient would have to have a unique phone number to 
return FAX to if diey were to be sqiarately identified; odterwise diey could all respond to die same renxm FAX 

20 number, and all didr FAXs would be correcdy returned to die same internet account holder, but hidividual 
respondents would not be automatically separately identifiable. 

However, v/ben someone is reqxmfng to a FAX received from an Internet account, die response may be 
made from a FAX marhinf other than from die one diat received die original transmissi<m, n^iidi is incompatible 
widi die tedmique described direcdy above . Bmher , for iiudated transmissions (rather than replies) diere is no way 

25 to reasonably determme to v^ose Internet account to send die FAX to with diese embodunents. 



A preferred embodunent suitable for responcfing from a standard FAX madune, to a documem recdved 
'"from an iniemet EMail user's account, worics as follows. 

The faitemet/FAX server would insert hito die transmission to be delivered (anywhere, but nommally as a 
pre-cover aheet which is delivered first, even before any cover riieet provided by the hitemet user) a specially 
composed set of ptiiued information diat conq)rises, at least, axi indication of the sending party (or tfadr account) 
and, perhq>s, a unique identification of die message itself. The message identifier would be composed of two parts 
(nominally): a prefix identifying die intem^/FAX server, and a sufGx consisting of a sequence number for the 
transmission. Thus, each server may keep an independem overlapping scquencg list and, yet, eadi document on die 
networlc will have a unique identifier. 

Additional information migjht be inrhidfd indicating: sender's name, address, t^^g^h^^ and FAX numbers, 
EMail accoutit Of not already hidicated); recq>ient*s name, address, tdephone and FAX numbers; date; subject; 
priority; security level; etc.; perhaps, even die message content itself. 
40 AD of this information would be provided as a graphic image in "machine-readable format**. An example 

of sudi a format is a bar code which is readable by die madune but, gencraUy, not a human. A human-readable 
version may dien also be provided. Ahernately, some form of ()CR text mi^t be used which is readable by bodi 
madune and human. Whatever die case, die requhement is dm die mformation on die cover Aeet may be decoded 
by die faueniet/FAX server whenever it shraU encounter a FAXed back hnage of d^ In 
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that case, die ozigmator*8 wserruSL or EMail acooant address would be decoded (or, the message sequence number, 
ham ^ch the sender's account may be looked up in a table) so that the FAX transmission would be deliverable 
to the origmator's ENfail account on some interna connected conptter. 

Thus, even ficom a point-to-pdnt oomificced FAX macfame , a FAX message may be submitted to the internet 
within ^ch the required ad^rm^c information is incorporated in machine readable format; even tiiough FAXs 
are considered by internet esqierts to be "documents [that] are not madime-readable, merely machine-transferable 
and -displayable* (see, earlier quotation). 

Far fiinher details concerning "retom coversheets" and odier d^ails of die use of madiine-readable gr^hics 
wiih FAXs the reader is directed to Inventor's prior patent qiplications, cited above. In particular, directions to the 
re^nent, onhowtousetfaeremmcoversheetcanbeindudedonthereaimcover ^leet; and, these directions can 
tnchide \(^number(s) to call to contact the tntemet/FAX server, and directions on using the received coversheet 
as a pre-cover sheet to any reply. 

An ahemate pr e fer red embodiment would be to provide the tntemet/FAX server witii user account, or 
message scqntncfft information as follows. Fvcsu the (firections to annmnplish this may be provided on the delivered 
cover sheet, or may be provided via an automated dialog hiitiated by die intetnet/FAX server. Such, interactive 
sessicHis between a conqiuter imdi a syndietic or pre-reccn^ 
is conomon and, in and of itself, is not the substance of die instant inventioiL 

In ddier case, die leoun vsa wcmld enter die message sequence number (presumably all numeric to 
fantit?^ easy entry) firom die telqihone's numeric keypad (or, by voice recognition or voice response to spediic 
automatically generated audio directions — e.g., *press or say 1 now" ~ as is now common), petfasqis terminated 
by the (#) *pottnd* key. From die message sequence number, die interaet/FAX server would look i^ die EMail 
account of die initiating message tender, and use diat to deliver die remm message. Sunilariy, die interaet/FAX 
server, in die original delivery* may supply a substitute, an numeric (for ease of telq)hone keypad entiy) 
Tgrnwrnffiti"! firiginatnr's EMail aooonnL Sndi snhsritirtinn may be accomplished (and reversed) by a standard 
that is either netwoit-wide or just kn6wn to die local mtemet/FAX server. Alternately, an a^hanumeric EMail 
account number may be entered as follows. For example, die "2* touduone key also contains "A**, *B* and "C**. 
In dus case A is entered as21,Ba$22,andCas23;orAas2, Bas22,andCas 222. Systems diat use such entry 
algoridmis often use 11, 12 and 13 as "Q", and *quce'. Such data entry firom a tdephone keypad is common 
and,inandof itself, is not generally die substance of die instant invention. For internet addresses, assigning 01, 02, 
03, 04 and 05 (or some odier key combination) to T and would also be usefoi. 

The only problem widi diis second prepared einbodimem is diat die inter 
arid requires l«wntin intervention and, thus, would interfere widi automated, unancndfd FAXing of the return 
document. 

In aU cases when someone is reqxmding to a received FAX which coinprises "fill ui die form" type content, 
the foQowing techniques may be used for greater effidency. First die "fill-m" sections may be excised by die FAX 
server (which will have been supplied widi a template by die original sender) and only diose returned, to be 
optionally re-integrated into die form at die originaujr's computer. Alternately, die fill-ins may be OCR converted 
to text and returned. In fi tfrr case, rfttnwwfing return of die form will reduce transmission and storage requirements 
and, for returns of many like refuses to broadcast-FAX messages, can be very ef&ient. 

One way to affea a similar benefit, widiout die remm intetnet/FAX server havmg to be provided widi a 
cut-out tenqilate, is for die server to keq> a copy of die original transmission and to dien "subtract" that from die 
response . Ihe original image can be translated, rotated or scaled (and Inventor* s "frammg information" , disclosed 
in his prior patent applications) in order to register it widi die remmed FAX prior to subtraction. Hie result after 
subtraction will be just die hif ormation added by the recipient, prior to reuming die form. 
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Similaziy, for matk-seose fonns ittursed via an inteniet/FAX server, the maric-scnse analysis may be done 
at the server, and only the results rtcumed as ASCII EMail. 

ALTERNATIVE PREFTORFn inifBODrMFI^frfS 
Tlic preceding section concerned how a recipient at a standard FAX machine, of an inicmet-initiaied 
communication, might respond to die inttiflring user. 

Ahematdy , someone at a standard FAX machine may want to initiate such a communication to an internet 
EMail account or snnilariy addressed network location. In diat case the previous embodiments may be adapted. 

In reverse order, the interactive keypad entry meciianisro may be used almost exacdy as described. All that 
is required is diat the user know a phone number to caU a connection into tiic intemet/F AX server, and an EMail 
account designation or otiier address to enter. Tlxc -machine-readable gnqihic* embodiment is a bit mote 
complicated. 

Afirstq>proa<±req^uresaPC widiadotHnatrix,laserorothergn5^ the 
user with die FAX machme would be provided with softvwc 

(and any other coversheet information, such as sender's name and FAX number, subject, etc. , w^ch may then be 
displayed as a summary at recipient • s conqmtcr by EMail management software) m a bar code . OCR-type text, or 
otiier machiitt-readable gr^ihic form. This would tiien (nommally) be used as tiie first sheet when FAXing to die 
intemet/FAX server. 

A second ^yproadi does not require special software but, instead, special forms to indicate die EMail 
20 address. Several Qi)cs of such forms may be used. One is ^ 

is marked for each position, as often used when answering standardized tests. 

outlined mhm a letter or di^ is to be carefully hand printed or typed into each box. Amytiier would be where a 

specific place on a sheet were indicated ^xtoe a EMail address would be a 

analysis. 

25 In a tiiird i^roadi, ndtiier software nor forms would be required. Instead, a -standard** would be 

established tiiat would assist die internet/FAX server to identify a careM 
As an exan5)le only, of one such standard, die EMail address ftierh^ double s 

die top several mdies of die first tbcet framed by - «= - (101) and (102) and. optionally, would be foDowcd (or 
precedttO an cxanqjle of die aliAabet in a qiedfic -standardH^ 
30 wodd be used to he^ any OCR software identify the characters in die EMail address (10^^ Anon- 
pn^>ortionaUy.spaced qrpefacc would be preferred to ease C)C^ 

EMail address could not be decoded, an crnn- message would be returned to die iniriating fay marhtti^ Hmtififd 
by die FAX ID field or caller ID information. However, hi diis situation (and any odiers wdiere an address could 
not be automatically determmed). prior to giving up on delivery, a human system administrator might be notified 
35 to apply "human character recognition" to die situation by k)cating. reaifing and t^^ 
address. 

In a fcmrdi approach, a more ftee-fonn cover sheet would be analyzed by die mtemet/ FAX server iitiitTit^g 
more -intelligent" software as described m faventor's^arherpatem applications, referenced above. Here, however, 
die software would be fine-toned to extraa an EMail accoum; which may be fadKtated b 
40 characters; dienkwkmg for proper fonn; and, diendiecki^ 

comnicod HNGER. Agahi. human mtervention and automatic error notificaticm could be ^ 
to automatically recognize a valid EMail account. 

A fifth Mpptoach incorporates die first ^iproadi described above faito an odierwise standard, stand-alone 
or server-variety. FAX madiine of somewhat revised manufacture. In diat case, die EMail address or odier non- 
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content tDfonnadon would be entered by a user from a keyboard; or an index into a previously stored table of entries 
would be entered, such as the mfrhffntsm used to store 7 or 11 digit (or longer for imetnational and extension-added 
numbers) phone numben in an "autodialer** and retrieve diem by the entry of only 1 or 2 digits. This information 
would then be directly converted (radier than printed and then scanned by die FAX) to a compressed FAX 
« 5 transtnission format iniagewhidi is equivaiem to die inacfaine-readabk graphic (e.g., barco^ 

sheet, and v^iich would then precede (or. possibly, follow) the otherwise standard FAX transmission. 

Sbnilariy, die FAX marfiinr could be mocfified so diat die entered information would be conveniently and 
automatically put into die FAX ID Field. Alteraatdy, die entered mformadon- could be made to reside in a new 
digital information field diat would precede (or, more likely, follow) die odierwise standard FAX transmission, only 

10 to be recognized by FAX marfiinrs or serven programmed hi accordance widi diis new digital field in mind. 

The reason that die new field would, most effectively, follow die standard transmission is that standard FAX 
machines would, m diat way, reodve a staiidani FAX transmission and then shutdown Recdvmg FAX machines 
programmed vnAx dus new field in mind would, at the termination of the standard FAX transmission, contiime to 
listen for the new tnformation field. If die new field were present, after die completion of die standard transmission. 

15 a FAX niacfaineprogramrned to look for it would receive die mfonnatiorL If the new field were not present, a FAX 
fnarhififr programmed to look for it would eventually *time out" and shut down die cormection. 

APPLTCATTONS 

Once the basic mechanisms, described above, permit a FAX machiiw to be used m both directions as a 
20 (limited) iiiterttetterQimal,inariyi^licatioris are possible and iii^^ Generally, 
diese may be available m odier systems and, m general, in and of diemselves, are not die substance of the instant 
invention; flithrwgh, interna or related inqilementatians of diese services are novel and would be part of the instam 
invention. Tliey will, dius, not be described in detail. 

Broadcast FAX — m wtach a smgle transmission Onhiated fiom an EMaO account or FAX machine) may 
25 be delivered by die network to many recipients (at both FAXs and EMail accounts). 

Delayed FAX (store and forward service) — a FAX may be sdieduled to be delivered at a later time for 
conveiuence, cost reduction, busy ngnal. etc. 

CcHifirmation — a reotm message (eidier FAX or Email, as qvpropriate) may be delivered to sender when 
recipient (or at least re^>ient*s machine) has received the message. If delivered as EMaO, confirmation of reading 
30 Q.e., accessing die delivered file) may also be given. 

FAX On Demand — m whidi FAX transmisuons are sent in response to an automated voice and keypad 
telq^one session, may now be delivered via die internet and may mclude any internet mediated information, such 
as World Wide Web pages or archived text; or even a request to be added to a mailing list Furdier, die ''demand* 
may now be hiitiated by FAX (via barcode, OCR^ mark sense, or just sending a requestor even a *'null message" 
35 to an EMail account) or EMail, radier dian just by interactive voice/keyboard sessions. 

In particular, smce FAX machines are, by these techniques, limited internet terminals, FAX transmissions 
may now travel: from a first FAX machine, to a first mtemet/FAX server, over die internetwork, to a second 
intemet/FAX server, to a second FAX madune. See Hgure 2. Thus, many services, such as some of diose listed 
above, not available by dialing direct, FAX machine to FAX madune, would now be routindy available, via 
* 40 software programmed on die hiteniet/FAX server and via die inteniet Also, cost reduction m 

distance FAX transmissions by using Tlie Internet for die " long haul" portion of die transmission. 

Additionally, Inventor has disclosed, hi his prior patent applications, tediniques he calls "secure FAX". 
These tedmiques may be hicorporated hito die mtemet/FAX server so diat FAXs faioomhig to the server (or 
generated by the server from EMail text) may be "scrambled* so as provide secure transmission and storage of such 



wo 96/41463 



PCT/US96/098n 



commumcadons. They may iben be automaticaliy mscnmbled prior to delivery as a FAX, or delivered as secure 
FAXs. Similarly, coxmmmicatioixs coming in from a FAX intended to be delivered to an EMail account may be 
scrambled by Ifae imemet/FAX server for secure delivery over the relatively public and insecure internet, and then 
only misoamblcd by the redpicm at his computer by cmering a password or de<^ In paj^joi^y^ 

forms of secure "electronic coimnerce* may be affected by a variation on this method, transmitting scrambled 
signatures or o^ information. 

ANOTHER APPf yCATrON - THE PHANTOM OR VIRTUAr FM ^TL ArrOTTNT 
Onepaniailarly useful application of the techniques described herein is the establishmem of a ^'phantom' 
or -virtual" EMail account for people who do not have access to (or do not want to use) such an account via 
computer tcrnunal or PC, Such peq)Ic would be abte to receive and send EM^ 

who now routinely conduct busmess communication via FAX do not want to go the added expense of acquiring 
and/or die effort of karmng to use on-lme communication services. Neverdieless, many other people expea to be 
able to commmncate by EMail and, so» sudi a virtual EMail account would be of benefiL 

Such a parQr oouki notify people abom dteir EMail accoum (e.g., hi adv^^ 
leoerhead, or any otiier w:^) as if it were a standanl EMail account; it could have a standard^ 
rather than a phone number. Any EMail sent to them would arrive at the local imemet/FAX server and then be 
converted fn»n text to image and forwarded to tiieir FAX. 

Such forwarding mig}it occur as eadi EMail message arrived. Alternately, forwarvfing might occur on a 
demand basis, fay placmg a call to tiie intemo/FAX server and entering an ID and request code; and deliveiy to 
some FAX machmeodiertiian die de&u]t,ofQce, FAX machmemig^ also b^ ^/h^ 
''on the road* or at hmne, for exanq>k. A diird alternative would be for messages to be delivered en mosre at a 
conveniem tune; for exaixq)le, at nigbt, ixtoi netn^ ud/or FAX trafOc are usuaUy reduced and sometimes less 
ei^pensive. 

[A related service permits the holder of a standard EMail account to call into an intetnet/FAX server and 
"pick up* tiieir EMaO by requesting die server to convert die EMail messages to images of text and have tiiem 
. delivered to a default, or keyed m, FAX machine. Off-die-shelf text-to-voice software may *read* die sender and 
reference Ime of each message so dut die user may sdect (by keying) ^(^uch messages to forward and ixliidi to hold 
as text, as well as which to delete after tmding and which to retaixL 

In addition, any odier available sueroet resources may sonilariy be reque^ 
than to an computer-based internet account. These mchide, widiout limhation, archived text files, computerized 
database search results. World Wide Web pages, etc.] 

Using die return coversheet deHvered widi each message, responses could be returned to any parties sending 
EMail. One particulariy useful option here would be die conversion of die FAXed back EMail from FAX unage to 
ASCn text, prior to returmog it as EMail to some party sent EMail firom a standard EMail account In diis way 
the "virtual, FAX-mediated* namre of die InterFAX acooum would be hidden. 

Sudi oonvetsian can be accompli^ied by any number of currentiy available OCR software packages ^ch 
mi^ be installed on die intemet/FAX server. In order to ^cOitate easy and accurate OCR conversion, die following 
techniques can be applied by die users of such a service. First, if uang a won^roccssor, printing documents to be 
FAXed ma large (e.g., 14 pomt or more) typeface wOl hnprove results; printing usmg a mono-spaced (radier dian 
proportionally spaced^ typeface will fanprove results; usmg die same xypdacc each time (for which die OCR software 
may be fine-tuned, and such specification or fine-mning stored and recalled for cadi user *s account) will hnprove 
results. Sendmg an example of die typeface alphabet, hi a stanrianfi7r4 order (as riiown m Figure 1, used widi an 
EMail address) can help. 
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Alternately, a software applicatioa could be supplied to each user with such an InierFAX account which 
would convert EMul text to a series of dots or' other duractcrs which may then be re-converted back to text at the 
intemet/FAX server. Inventor calls such tedmology the "Pdpcr Modem* and this is discussed in greater detail in 
his prior patent qiplicadons, dted above. 
« 5 Alternately, if an image were to be delivered, rather than ASCII text, a common image format might be 

chosen, such as TIFF, wdiich most rec^ncnts would likely be able to di^lay. Or, a display utility might be delivered 
by the intemet/FAX server, qipended to the EMail transmission (or, at least, a note as to how to request delivery 
of such a utility via the internet). Binary (noxhASCH-text) files, such as an image file or display utility, must usually 
be converted to a peculiar text format, such as by a UNIX utility called UUENCODE, prior to sending as EMail, and 
10 convened bade by die conq)lementaiy tttiliiy UUDECODE. The (fi^lay utiliQr (or note) may only be seiu the first (few) 
times sudi IntoFAX EMail were sem to a particular party (account) on the net — to be sqjpressed once a particular 
user is assuined to be tomliar wiih die procedure. Alternately, part of the ^'iK^ 

EMail to a particular account accessible to ihe intemet/FAX server involved to register one's EMail address as an 
*cjq>erienced*' user and, tfans, not m fitrther need cf die utility or note. 
15 For InterFAX EMail diat such a par^ wants to midate radier than respond to , various methods have been 

described elsewiiere herem to facilitate die qiccification of an EMail delivery address. The FAX to text conversion 
techniques described elsewhere herein can also be ^lied here as well. 

THE IVTERNET TOANTOM OR VIimTAT. FAX ACCOUNT 
20 Similariy, a con^lementary service can provide a> a user an EMail acccrunt that will function as a 

"phantom" or "rotual* FAX madiine. This would be useful for people who have an EMaO account but who do not 
want to go to die trouble/expense of obtaining a FAX machrne or second telephone line, or who do not want to go 
to die inconvenience or lack of rdiability and securiyassodatedwidiushig a s^^ FAXataoopy diop 

or in an office. There are many people vAio focus communicadon on dieir conqmters, and dus will permit diem to 
25 conveniently comnmnicate widi odiers who rely on FAX for business co mmunicati on. 

In diis case, die intern will be to provide a mrrhanr^ that zppcm to die public, and particulaiiy diose who 
carry out busmess by FAX, as a FAX number but whidi, for the account owner, funcdons as an EMail account. 
Outgoing EMaO-to-FAX communication would operate as already described; as would machine-readable graphic 
return covershett technology. 

30 However, die idea here is to be able to publish a seemmgly standard FAX number — in an advertizement, 

on a business card, etc. — and have an intemet/FAX server receive Incoming FAXs for forwarding to the user's 
EMail account (perfa^s after OCR conversion to text). 

One a^)proach is for each user to have a separate telephone line coming into die internet/ FAX server, 
however, this will be expensive. A less esqiensive alternative is to have a smgle (or a few) physical line(s) ixluch 
35 respond(s) to a range of dialed numbers. Separate numbers widiin the range are then distinguished by DID 
technology and converted to a user's EMail address by consuldng a table. 

A diird alternative b to use one phone number for multiple user accfflinti? and to publish an exten^on to be 
dialed in after tlie main mimber which, again, would correspond to an EMail account or address. 

A fourth approach (wfaidi wOI not hide as well, die virtual namre of dds FAX machine) is to have the FAX 
* 40 originator call a common number, there to be instructed to enter their FAX ynai^trw number and a published code 
for die recqrient These would be stored by the intemet/FAX server and, using caller ID technology, when a FAX 
came m fipom die FAX madiine specified during die dialog, it would be identified as intenited for die user's account 
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In general, billing for such services is not considcitd pan of the invention. However, it is noted tfiat: either 
the sender or icc^Ment may be billed; either the EMail or FAX user may be billed; billing may be mediated by the 
internet or a phone conq>any, and may be available only on an account basis only, or offered to the general public; 
and, 800 number, 900 number, callmg card, credit card or any other billing options may be used. 

Figure 1 has already been described m die section entided Alternate Preferred Embodiments. 
Figure 3 shows how a message (311) origimted on an internet connected machine (310) (e.g., from an 
ENM aixount (312)) is passed to an mternet/FAX server (304) ovff 

inicmet/FAX server (304) to a standard FAX machine (or computer4>ascd FAX server) (301), at a standard 
telephone diaKup number (302), over a standard dial-up telephone line (303). Inchided m the mtemet/FAX server 
(304) is a FAX/Modem (also called a PC/FAX card, and whic^ supplied 
in PROMs or as sqwrate software) (305) or equivalent, and soft 
(306); generates the te code or odier madiine-rcadabk gr^ for die re^ 
15 of Ihetransmisdon (308) faichicfcjg, for cxanqjte, a sequence num^ 

Figure 4 shows a FAX message content (405), iRiiidi message also inchides addressing information in a 
barcoded or COl coversheet (403) or as aocoum ro information (404). origm 
FAX server) (401), iRtoSh inachine is connected 10 a standard dial^^ 
is passed over a standani <MHq> phone line (406) to an mtenie^ 
20 or other internet accoum (413) rcsidmg on the recqjicm'sconqrater (412^ 

miernet/FAX scnrcr (407) is a FAX-Modem (408) and software to: read and decode 

identifying the internet account for delivery (409); and, look up an internet account number from a documem 

sequen c e number Of needed) and initiate an EMail message to that EMail account (410). 
Figure 2 shows how two standard FAXs (201) and (207) which operate as m 
25 co nimuiif c ate widi each otfier by connecting to two intemet/FAX servers (203^ and (2QS) via ttandarH rfjaM ip Hnfd 

(202) and (206); the two mtemet/FAX servers (203) and (205) oommnnfcatf with each other oviir riw imi^nifT (704) 
Rgure 5 shows a inore detailed diagram of clcmem (304) of Figure 3 

to FAX mode of operation. An EMail message (501), comprising bodi content and address, is received by die 

huernet/FAX server, via die hiternet. and a software routine (502) extracts d^ 
30 in die EMaO address. Alternately, for some embodiments, die EMaO address wiD specify an spparentiy standard 

aoxjum (nommaUy. but not necessarily, on die server madm^ 

a FAX mmibcr and, in diat case, die recipiem's phone number 

An additional software routine (503) wiU generate a special return cover sheet widi human readable information, 
as is usual, and a machine-readable (e.g., barcoded or OCR printed) document sequence number and/or Email 
accoum designation as described above. A diini software routine (504) wiU conven die ASCD text of die EMail 
content to a FAX unage of diat text Tlie EMaO may also contam mfoimation already in image form which will not 
require such conversioiL 

FAX image element outputs from (503) and (504) are combmed into die total FAX content (505) and is 
delivered along widi die phone number (506) generated by (502) to a P^ 
40 in die intemet/FAX server. 

Element (507) imder control of die computer which oon^irises die bulk of die mtemet/FAX server dun raiic 
up a standard FAX machine or equivalent (509) over a standard dial-q> telqihone line (508) to deliver conqiosite 
FAX documem (505). 

Figure 6 shows a more detailed diagram of elements, (401) a FAX machfaie and (407) die intemet/FAX 
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server, of Figure 4, in FAX to EMail mode of operadoxL A standard FAX or equivalent (600) produces 

scanned FAX information of a document's content (601) wiiidi is transmitted as content (6QS) witii a separate or 
integrated EMail address or document sequence cumber (606). Bement (606) comprises some combination of three 
alternatives: a madiiim readable graphic (e.g., barcode, OCR text, etc.) on the coversheet (602); user entry from 
a telephone keypad (603); or, information placed in the FAX ID Field of the FAX transmission (604). Elements 
(605) and (606) are sent together as a cocoplete FAX transmission (607) over a standard dial-up telephone line (608) 
to internet/ FAX server (609). 

Intemet/FAX server (609) is an intemet-connecied computer system diat comprises, in addition to standard 
conqmter components, a PC/FAX card or equivalent (610) c^>able of: receiving FAX transmissions (61 1); decoding 
DTMF telephone keypad tones (612); and, carrying on an interactive voice script with ±c user (613); in addiuon 
to several software routines. Hie routmes comprise: software (614) to convert FAX contem (SOS) to a computer 
image format, such as TIFF (615); optional software (616) to process diat computer hnage (615) by OCR algorithms 
(616). converting the image information to ASCII text format (617); and some combination of three elements, 
directly corresponding to which combination of elements (602), (603) and (604) were utilized in transmission, to 
derive the document sequoice immber or EMail address. Of tibe toe alternatives: software routine (618) derives 
that information by deoo£ng tiiie machme-rcadable (e.g., barcode or OCR text) coversheet (602); software routine 
(619) converts DTMF tones (603) from the interactive script; and, software routine (620) reads the FAX ID Field 
(604) firom tiie PC FAX card. 

In addition, the hitemet/FAX server conqniter contains software that win Qf needed) kx)k up the tecq)ient's 
EMail address from a table referenced by die sequence numbers of any previoudy delivered documents (621); 
mtemet EMail generation software (622) that sends contem (605), (615) and/or (617) to the address derived from 
some combination of (618), (619), (620) and (621); and a physical connection (623) controlled by communication 
software (624) to the internet (625). 

For all the system diagrams depicted herein, the structures shown are exemplary, some elements may be 
organized difiierentiy, combmed into a single dement, q)lit faao two or more cletnents, oinitted entirely, or provided 
by a differem mrdiani^ However, die depicted systems will work. In particular, some of tiiese functions may be 
carried out by hardware conyonems, such as a PC/FAX card; or by software routines resicfing on, or supplied with, 
such a component, or available on the server system or via the mtemet. 

The information flow already shown in Figure 3 and Bgure 5 is again described, this time as a Software 
Flow I^agram in Figure 7. An EMail message anxves at the huemet/FAX server m die tisnal manner (700). At tiiat 
poim the address of the rec^nent is verified as a valid delivery to this nte (701) and, if not, the mail and an error 
message are ''bounced back" to the origmator of the EMaiUng. 

If the address is valid it is checked (702) to determine if die "EMailbox" specified is a standard (i.e., ixm- 
FAX) address and. If h is standard address, die EMail is delivered as standard EMail. Odicrwise, delivery to a FAX 
machine is determined (703) by extracting a phone number from the EMail address itself, or by gw<«^«£ a table 
of valid accounts accessible by this site and (fetennining that die EMaO address is actually a "phantom" or ""virtual" 
address which is meam to appear as a standard EMail address but which, hi actuality, is an "alias" for FAX delivery 
of EMaU. 

A unique sequence number for the document is generated (704); tmiqneness may be guaranteed by prefixing 
the Server's site address to a local sequence number which is constantiy incremented. 

A machine-readable graphic (e.g., barcode or local OCR standard) return coverdiect Is generated (705) 
which included coded versions of die sender's EMail address and/or the document's sequence immber, and which 
may include odier information such as redpiem data, etc. In addition, human-readable printed instructions to the 
recipient, such as how to use a return cover sheet when responding, can also be included in this cover sheet 
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Hie text (pzesumably ASCII) of sender's message is convened (706) to an image of diat text, perhaps in 
a format such as TIFF, or perhaps directly into coiz^}ressed FAX transmission format. Hiis is integrated with any 
elements of the EMaO content ^ch are already in gr^hic or image format, and with die image of the coversheet 
generated at (705) above. The coasposxe message image is then converted (707), if necessary, to compitssed FAX 
5 transmissicm format. 

The content, via (707), is scheduled (perh;q)s delayed for convenience, or to lower phone tolls) for delivery 
(708) to die phone number derived at (703) and an entry of relevant transaction mformation is made . The transaction 
record is tipdated viien delivery is actually t£fected, or given up on. 

Delivery is affected (709) via t PC/FAX card or equivaient mechanism over a dial-up telephone line and 
10 retried until successful, or untQ a maxnmim number of atten^ts has been made. If delivery is unsuccessful the 
originator is notified by return EKfaii. Similarly, successful delivery may also cause notification to originator. 

The informati(Hi flow already ^wn in Figure 4 and Hgure 6 is again described, lids dme as a Software 
Flow Diagram in Figure 8. A FAX message, wi& eternal voice/keypad interaction from the user, arrives at the 
inteniet/FAX server (800). At that pomt the EMail address of the biteo^ 
15 anai^of (or ariycQinlmiation of) eight ways« (In particular, it in^ be determined d 

to anodier FAX location in idiich case it m^ be forwanleddiere, via the internet and anodierint^^ 
as shown in Figm 2. Otherwise, if delivery is to be a(n apparently) standaitl EMafl acooum the depicted 
s ofl wm e/p r oces s flow is fi^lowed.] The eig^ mediods of identificat i c m of the intended EMaa acconm (eifl>er direcdy 
or, nidirecdy , by refjerendng a dn a Tmftnt sequence nnmber which is associated with an originator' s EMaO account) 
20 inchide the following. 

The DID of die spcaSc mtemet/FAX server phone number called by tiie FAX ni9rhini> may be used to 
reference (801) a table linkhig such numbers widi EMail account addresses. 

The Caller ID of Ihe telqdxme mmiber that die FAX machme cans fi^ 
a table linldng sndi numbers with EMail account addresses. 
25 The FAX ID Field of die incoming FAX message may be consulted to q>ecify (803) an EMail account, 

document sequence number or oQner reference into a table linldng such references with EMail account addresses . 

A non-standard digital header, footer, or odier inserted information, contained in the hicommg FAX 
message can be consuhed to specify (804) an EMail account, document sequence number or other reference into a 
table linking such references with EMail account addresses. 
30 Infoimatimi c on ta in ed in a madime-readable gr^ihic (e.g., a barcode or OCR text) residmg on die 

coversheet (perhaps, a return coversheet suppUed by the mtemet/FAX server widi a FAX previously delivered to 
die current sender) or in die bo(j^ of the nicommg FAX can be detected, decoded 

EMail account, docu ment srqiiencc number or odier reference into a table hnking such references with EMail 
accoum addresses. 

35 Sunilar^, an agreed qMm^standard" format for mformation residmg on the coversheet (such as depicted 

m Figure I) or m die bocfy of the iticoming FAX can be detected, decoded and consulted to spe^ 
account, document sequence number or odier reference mto a table linking such references widi EMail accoum 
addresses. 

In the absence of an agreed iqxm ^standard" format, information residing on the coversheet or in the body 
40 ofdieiricomingFAX, may be analyzed fay an intelligemoonquterprograin, as descrit^ 

a{^licadons , refiercnoed above, to detect, decode and tpcxafy (807) an EMail account, document sequence number 
or odier reference into a table linking such references widi EMail account addresses. 

Information can be input by sender via die toucfatone keypad, direcdy as an ''extension" or during an 
interactive session farther comprishig synthnhrd or pre-recorded voice segments from the computer, and the DTMF 
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tones detected, decoded and consulted to specify (808) an EMail account, document sequence number or other 
reference into a table linking such references widi EMaO account addresses. 

At that point an EMail address has been determined; in addidon, by the same mechanisms, other 
information may be ^)ecified by the sender, for example, sender's name or EMail address, a reference line, and 
5 options such as ix^dier to conven the FAX content firom image to text before sending, delivery priority, etc. 

The incnmiTig FAX is (usually) translated (809) from compressed FAX translation format to a more usual 
computer image format, such as TIFF. Optionally, if specified by the user, or if die default procedure for this user's 
account established at the intemet/FAX server, the FAX content is further converted (810) via OCTR to text, 
presumably ASCII, in standard EMail format; or furtiier converted via Inventor's ^'pzpcr modem* technology to 
10 text' or 'bhiary' distal formaL In this way, the redpiem, if a holder of a standard EMail accotmt, may access the 
message as standard EMail text, without having to access a gr^hic software utility to display the FAX message as 
an image. Hie re^nent may, dms, be totally unaware that the message origmaied at a FAX machine radier dian a 
standard EMafl account. 

In other case, die text or image format message is formatted as die content pan of an EMail message (for 
15 example, usmg UUENCODE to permit a bmaxy image or conqnessed image file to be tr a n g m i ffM as a Qon-binary-mode 
text message) wtadx is then submitted to Hie Internet (811) for deiivery to the EMail account derived by any 
combination of stq>s (801-808) above. 

The flows ilqncted in die software flow diagrams herein are exen^lary, some items may be ordered 
differendy, combmed in a single step, skipped entirely, or accomplished in a different manner. However, die 
20 depicted flows will work. In particular, some of these fimctbns inay be carried om by hardware conq>onents^ such 
as a PC/FAX card; or by software routines reddmg on, or stqiplied widi, such a component, or available on the 
server system or via the internet 

A VAILABIUTV OF ELEMENTS OF TECHVOLOGY 
25 U shodd be iioted that the vast in^riiy of mdividual elements of die for^ "off- 

die-shelf* as hardware and software components, and are easily integrateable by one of ordinary skill in computer 
systems programming, integration and administration. 

Specifically, computer add-in hardware boards are available to provide FAX/Modem capabilities, and 
*voice mail** curabilities O.e., voice recording and playback, scnang of DTMF keypad oitry. and reading of 
30 embedded DID and Caller ID signals). These components are available from many vendors and many developer- 
level software routmes and whole application programs axe available to operate such boards. These software routines 
can be coordinated and made to communicate and exchange information under operating systems such as UNIX, 
DOS, Wndows, or System 7. 

Sunilariy, die communication, EMailing and odier software functions Uiat make up ""The Internet" are 
35 widely know and available and dieir use and adaption are well widiin the ken of one of ordinary skiU in conqniter 
networic adnumstration. 

Thus, die various technological elements diat comprise the invention disclosed herein are (except as 
described otherwise) standard, well-known, widely available elements. Their construction, operation, use and 
integration are not, in general, die subject of die instant inventioiL For the details of the construction, operation, use 
40 and integration of diese components die practitioner is directed to the available published literature, as well as 
software and equipment manuals, in the areas of hardware, software and information formats relating to, without 
limitation: FAX* machines, FAX/Modems, FAX servers, voice mail devices, barcode printing, barcode scanning, 

lytiea! chmrit-r tiggftgnkiftn, flnmptttM- enmnrntitratinn otH fyroHiArn^ (mrfiirfing^ SpedficaUy, EMail, The Internet, 

and related communication and mfonnation exchange protocols such as HTTP, UDP, TCP/IP, etc.) and computers 
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and operadBg systems. 

Many of tiic dements of tixc jpresem invcmion arc available "off-the-shcIT and. in and of themselves, not 
inventive. However, the design, construction and operation of the composite systems and techniques disclosed 
herein, as wefl as the use to whidi they ait put, are the subjea of the instant 
and useM. Tlicse noveU con^te, hifiMevd system designs 
system and flow diagrams. 

Finally, it is noted that the.capabiUdes and system con^wncms described herein may be provided by 
equivalently ftmctiomng substimtes. For example: signals and hardware may be of analog or digital construction; 
certain functions may be exist ^s special purpose hardware, or as programming residing on general purpose 
hardware; software may be provided on PROMs, or be stored m memory or on magnetic or optical disk; various 
c^Hbilities may. hi dif&arcm simations, reside m a FAX madiine, FAX/Modem in a con^wtcr, m a local computer, 
or in a remote computer, many options exist for FAX-to-FAX, FAX-ttw»mputer or cwnputcr-io^omputcr 
interconnection; etc. The use of any appropriate system canponem, now m use or later developed, to affect the 
methods and systems described herein, is considered to be withm die scope of tibe instant mvention. 

It will thus be seen that die objects set fordi above, among diose made apparcm from the preceding 
descrq)tion, are efficiently attamed and certain dianges may be made in carrying out the above method and in the 
construction set fordL Accordmgly, h is inteiided diat afl matter contamed in die above descripdon or shown in the 
accon^anying figures shall be interpreted as ilhistrative and not in a liwi i frn g sense. 

While there has been shown and described what are considered to be preferred embodiments of die 
20 mvention, it will, of course, be understood dxat various modifications and changes in form or detail could readily 
be rnadewidioutdqwrtingfiran die spirit of dM mvention. It is, dierefore, intended diat die inventiott be not limited 
to die cxaaftmn and detail hcrem shown and described, nor to anydiing^ oj-^^j^y^^^ 
disclosed as hereinafter claimed. 
I claim: 



15 



wo 96/41463 



PCT/US96/09811 



CLAIMS 

1. A method for speciiying information from which a packet-switching network address may be derived by 
incoj'poiating mto a transmission mrrndrd for FAX reception a machine-readable graphic cottiprising said 
addressing information. 

2. A method for fadlitating the routing via a packet*switching nowork of a commmiicaiion such as a FAX 
initiated from a dialn^ source by incorporating into the dial-up transmission infonnation auxiliary to the 
message comem from which can be automaticaUy derived a networi: address. 

3. A mediod for rauting via a packet-switdung network a commnnication sudi as a FAX transmission derived 
from a dial-iq> source by inooiporating information auxiliary to the message content into that transmission 
and passing it on to a packet-switching network ^x^iich additional information conqnises a network address. 

4. A mediod as in claim 2 ixdierem said auxiliary infonnation conqniscs a madiine-ieadable graphic. 

5. A method as in claim 4 wherein said machine-readable gr^^ conqnises a barcode. 

6. A method as in daim 4 wherein said machine-readable grq>hic con^nises OCR text. 

7. A method as in claim 4 wherein said machine-readable gR^c conqmses a filled in maric-sense form. 

8 . A method as in daim 4 vtoem said machine-readable gn^shic compnses a q>edally formatted printing of 
network addressing information. 

9. A mediod as in claim 2 wherem said auxiliary informadon con^rises DTKfF tones. 

10. A method as in claim 2 wherein said auxiliary hiformation oonq»rises DID information. 

11. A method as in daim 2 vitoein said auxiliary information comprises caller ID information. 

12. A mediod as in daim 2 Txtoein said auxiliary information comprises FAX ID field information. 

13. . A mediod as in dann 2 wherem said auxiliary information coiiq>rises a digital information field additional 
to those normally nichided in a Group 3 FAX transmission. 

14. A mediod as in daim 3 ^xtoem said auxiliary hiformation is derived from intelligent analysis of die FAX 
content by die steps of: 

a. decoding an encoded document FAX transmission mto a document image in raster fonnat; 

b. format analysis of the output of said dmxling stqi, to analyze die d<?CTimtnt raster image and 
identify and type at least one image section, and producing a sectioned document image; 
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c. at least one gr^c decoding/conversion process, each keyed to a particular type of document 
image section, to process the onqrai of said format analysis step, to decode at least one document 
image section and convert its content to a machine-usable coded document section; and, 

d. context dependent extraction, to process the output of die graphic decoding/conversion step, that 
win analyze one or more machinemsable coded documcm sections to identify and extract 
document/recipient information. 

15. A nietiiod for facilitating a virtual EKiailaccoum affected at least m 

16. A inetiiod for fadUtating a virtual FAX inachineaccoum affected at le^ 



17. A method as in claim 15 comprising die additional step of converting a FAX image of text to ASCII by 
OCR techniques. 

18. A metiiod as in claim 16 comprising die additional mep of converting a FAX image of text to ASCII by 
OCR techniques. 

19. A metiiod for forwarding already delivered EMafl rcsi<fing m an EMaflbox to die intended redpiem via 
FAX comprising: 

a. converting EMail to compressed FAX transmission image format; and, 

b. delivering via FAX/Modcm said EMail converted to FAX con^^^ 
to a standard FAX machine. 

20. A metiiod for picking up EMail conqmsing: 

a. telephomng a setwork/FAX server, and. 



b. entering a request to said network/FAX server for delivery affected by the metiiod of claim 19. 
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(101) 

* (102) * 

* g e s h.w ind@cs .nyu . edu (103) * 

* * 

* " * 

* abcdefghijklmnopqrstuvwxyz (104) * 



* it 

* 0123456 7 8906. -_:-()#!$%&*/ (104) * 

* « 



Ths rest of user's standard cover sheet, or message content staru here. 



FIGURE 1 : Coversheet for FAX Initiated Message to Internet EMail Account 
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INTERNET 
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DIAL-UP 
(206) 
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HGURE 4: System Diagrani of FAX to Internet Accoant Deltverv 



2/6 



W0 96/414d3 



PCT/US96A)98I1 
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SOFTWARE 
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(505) 



PC/FAX CARD OR EQUIVALENT TO 
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STANDARD 
DIAL-UP (508) 
PHONE LINE 



•ANY STANDARD FAX MACHINE, FAX 
SERVER OR EQX7IVALENT EQUIPMENT 



(509) 



?: Block Diagram of Intemety^AX Server hi Tntemet EMail to FAX Mode 
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STANDARD FAX MACHINE, SERVER OR EQUIVALENT EQUIPMENT (600) 



SCANNED OR GENERATED 
MESSAGE CONTENT AS 
FAX TRANSMISSION 
(601) 



ALTERNATE 
BARCODE/OCR 
COVERSHEET 
(602) 



ALTERNATE 
KEVPAD 
ENTRY 
(603) 



ALTERNATE 
FAX ID 
FIELD 
(604) 



FAX 
MESSAGE 
CONTENT 
(605) 



zr 



INTERNET/ EMAIL ADDRESS OR 
DOCUMENT SEQUENCE NUMBER 
(606) 



TOTAL FAX TRANSMISSION 
(607) 

VIA STANDARD DIAL-UP 
TELEPHONE LINE 
(608) 



INTERNET/FAX SERVER (609) 



(610) PC/FAX CARD (OR EQUIVALENT) WITH FAX RECEIVE (611), DTMF 
DECODE (612) AND INTERACTIVE VOICE (613) CAPABILITIES 



SOFTWARE (614) TO 
CONVERT FAX CONTENT 
(605) TO COMPUTER 
FORMAT SUCH AS TIFF 

(615) AND 0PTI(3NAL 
FURTHER CONVERSION 
BY OCR SOFTWARE 

(616) TO ASCII 
TEXT (617) 



ALTERNATE 
SOFTWARE 
TO CONVERT 
BARCODE OR 
OCR TO 
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OR EMAIL 
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(618) 



ALTERNATE 
SOFTWARE 
TO CONVERT 
DTMF TO 
DOCUMENT # 
OR EMAIL 
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(619) 



ALTERNATE 
SOFTWARE 
TO CONVERT 
FAX ID FIELD 
CONTENT TO 
DOCUMENT # 
OR EMAIL 
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(620) 



OPTIONAL SOFTWARE TO LOOK UP EMAIL ADDRESS FROM DOCUMENT 

SEQUEITCE NUMBER (621) 
INTERNET EMAIL GENERATION SOFTWARE (622) 

INTERNET CONNECTION (623) AND COMMUNICATION SOFTWARE (624) 



DATA COMMUNICATION 
LINE CONNECTTED 
TO INTERNET 
(625) 



FIGURE 6: Block Diagram of Imemet/FAX Server iti FAX to Internet EMail Mode 
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1 (700) 


EMAIL MESSAGE COMES IN TO INTERNET/FAX SERVER | 


1 


1 (701) 


ADDRESS IS VERIFIED AS VALID OR ERROR MESSAGE IS BOUNCED 
BACK TO NETWORK TO INFORM ORIGINATOR; IF VALID CONTINUE 


1 


1 (702) 


EMAIL ADDRESS IS CHECKED TO DETERMINE IF* DELIVERY IS TO 1 
STANDARD EMAIL ACCOUNT, IF SO DELIVER; OTHERWISE CONTINUE | 


1 


(703) 


EXTRACT RECIPIENT FAX PHONE NUMBER FROM EMAIL ADDRESS OR 
BY CONSULTING TABLE WHICH TRANSLATES "VIRTUAL- EMAIL 
ADDRESSES TO FAX PHONE NUMBERS 


1 


1 (704) 


GENERATE UNIQUE DOCUMENT SEQUENCE NUMBER | 


1 


(70S) 


CREATE KACHINE-READABLE GRAPHIC RETURN COVERSHEET (E.G., 
BARCODE OR OCR) INCLUDING CODED VERSIONS OF SENDER'S 
ACCOUNT « AND/OR DOCUMENT SEQUENCE «, ETC.? CAN ALSO 
INCLUDE PRINTED INSTRUCTIONS FOR RECIPIENT 


1 


(706) 


TRANSLATE SENDER'S TEXT MESSAGE TO *IMAGE OF TEXT' FORM, | 
INTEGRATE WITH SENDER'S MESSAGE IMAGE COMPONENTS, AND { 
INTEGRATE WITH IMAGE OF RETURN COVERSHEET FROM (705) | 


1 


(707) 


TRANSLATE COMPOSITE MESSAGE IMAGE FROM (706) TO | 
COMPRESSED FAX TRANSMISSION FORMAT (IF NECESSARY) g 


1 


(708) 


SCHEDULE FAX CONTENT (707) FOR DELIVERY TO PHONE NUMBER \ 
DERIVED AT (703) AND MAKE ENTRY IN RECORD OF DELIVERED 1 
DOCUMENTS (UPDATE WHEN/IF DELIVERY ACTUALLY HAPPENS) | 




(709) 


(RE) TRY DELIVERY UNTIL SUCCESSFUL OR MAXIMUM NUMBER OF 1 
ATTEMPTS HAS BEEN REACHED. IF UNSUCCESSFUL, GENERATE 1 
ERROR MESSAGE EMAIL NOTICE TO BE RETURNED TO MESSAGE f 
ORIGINATOR. OPTIONAL SUCCESS NOTIFICATION AS WELL | 



FTGURE 7: Software Flow Diamm of Imemet/FAX Server in lmen.« EMail in AY MnH^ 
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(800) FAX MACHINE CONTACTS INTERNET/FAX SERVER 



(801) DERIVE EMAIL ADDRESS * AND/OR DOCUMENT SEQUENCE i FROM 
TABLE LOOK-UP OF DID ON INCOMING DIAL-UP PHONE NUMBER 





(802) DERIVE EMAIL ADDRESS * AND/OR DOCUMENT SEQUENCE « FROM 
TABLE LOOK-UP OF CALLER ID ON SENDER'S PHONE NUMBER 



(803) DERIVE EMAIL ADDRESS * AND/OR DOCUMENT SEQUENCE « FROM 
FAX ID FIELD CONTENTS 



H(804) DERIVE EMAIL ADDRESS * AND/OR DOCUMENT SEQUENCE * FROM I | 
NON-STANDARD DIGITAL HEADER/FOOTER SENT BY FAX MACHINE | | 

]- 



(805) DERIVE EMAIL ADDRESS « AND/OR DOCUMENT SEQUENCE « FROM 

MRG (BARCODE/OCR/MARK-SENSE/ETC.) ON (RETURN) COVERSHEET 



(806) DERIVE EMAIL ADDRESS * AND/OR DOCUMENT SEQUENCE « FROM 
OCR ANALYSIS OF •STANDARDIZED" INFORMATION IN FAX 




(807) DERIVE EMAIL ADDRESS « AND/OR DOCUMENT SEQUENCE # FROM 
INTELLIGENT ANALYSIS OF STANDARD COVERSHEET OR FAX 



(808) DERIVE EMAIL ADDRESS « AND/OR DOCrUMENT SEQUENCE * FROM 
DTMF (KEYPAD) /VOICE DIALOG WITH USER 



I (809) OPTIONAL (BUT USUAL) CONVERSION OF FAX IMAGE CONTENT FROM B 
I COMPRESSED TRANSMISSION FORMAT TO IMAGE FILE FORMAT 8 

« \ " 



(810) OPTIONAL CONVERSION OF FAX CONTENT FROM IMAGE TO TEXT BY 
APPLICATION OF OCR OR * PAPER MODEM' TECHNOLOGY 



B (811) GENERATION, TRANSMISSION AND LOGGING OF EMAIL MESSAGE 
WITH COMPRESSED FAX. IMAGE FILE, OR TEXT CONTENT - 
SENT TO ADDRESS DERIVED (801-808) ABOVE 



FI<3URE 8: SoftwaTC Flow Diagram of Tntemet/FAX Server in FAX to Tn teniet EMail Mode 
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